Summary. Sixteen 
). This precursor is nonspecific for spermatozoal-DNA and it is continuously, but in decreasing amounts, available for incorporation in spermatogonia and preleptotene spermatocytes. Thus, portions of the resulting data are difficult or impossible to interpret. The problem of pre¬ cursor specificity can be overcome by use of adenine-8-14C (Foote & KoefoedJohnsen, 1959) or especially thymidine-3H (Sirlin, 1958; Hupp, Austin & Murphree, 1961) . Rubini, Cronkite, Bond & Fliedner (1960) found that all nuclear labelling occurred in less than 60 min following thymidine-3H in¬ jection and that by 90 (Sirlin & Edwards, 1958; Foote, 1959) .
Cytological aspects of rabbit spermatogenesis recently were discussed by Swierstra & Foote (1963) . The present autoradiographic investigations pro¬ vided information on the duration of spermatogenesis and the transit of spermatozoa through the epididymides as well as the labelling pattern of ejaculated spermatozoa after thymidine-3H injection.
MATERIALS AND METHODS
Sixteen young adult rabbits of mixed breeding (most were phenotypically New Zealand white), previously trained for semen collection by artificial vagina, were injected with thymidine-methyl-3H via the ear vein while under light ether anaesthesia. Two remained intact throughout the experimental period while the other fourteen were unilaterally castrated, killed or died between 1 hr and 33 days post-injection (Table 1 ). In no case could death be attributed to radiation. To allow for stabilization of daily spermatozoa output and reserves of epididymal spermatozoa (Amann & Almquist, 1962) To determine the first appearance and the general excretion pattern of labelled spermatozoa in ejaculated semen, the longer exposed autoradiograms from five rabbits were evaluated. Using oil immersion ( 970), the number of grains/spermatozoon was counted for 500 randomly selected spermatozoa/ smear. Although individual grains were counted, cells were recorded as having 0, 1,2, 3, 4, 5 to 9, 10 to 19, 20 to 29, and 30 or more grains. For three rabbits, detailed grain counts were made on certain of the shorter exposure autoradio¬ grams. In these latter studies, the actual number of grains was recorded for each of 100 spermatozoa having five or more grains. At the same time, any of the randomly selected spermatozoa appearing in the fields of view with 0 to 4 grains also were recorded. Thus, the total number of spermatozoa/sample evaluated for this phase of the study ranged from 157 to 1237. Even with the shorter exposure times of the autoradiographs used for these detailed counts, for two of the three rabbits the maximum grain count exceeded 100 grains/ spermatozoon; considerably above the level desirable for accurate counting.
RESULTS
The most advanced labelled germ cell type in specific stages of the cycle of the seminiferous epithelium (Swierstra & Foote, 1963) (Swierstra & Foote, 1963) , these data provided a series of From these data and those from testicular autoradiographs, it can be con¬ cluded that about 31-4 days are required for the last 2-9 of the 4-0 to 4-5 cycles of the seminiferous epithelium which constitute spermatogenesis including spermatogonia renewal (Heller & Clermont, 1963 Table 7 the biological half-life of 3h-water in blood and seminal plasma they actually were collected; more than twenty-nine grains were associated with 13% and 7% of the spermatozoa in the first samples containing labelled spermatozoa.
The biological half-life of 3H circulating in the body water compartment was calculated from assays of blood and seminal plasma samples taken 1 to 47 days after injection (Table 7 ). All rabbits had free access to water. Although hydrolysed plasma samples were used, preliminary tests with plasma distillates showed that all of the 3H-activity present in the plasma samples was in the form of 3H-water. The mean biological half-life for 3H-water in the five rabbits was 5-61 days.
DISCUSSION
Within 60 min of injection, thymidine-3H is degraded into metabolites in¬ capable of being incorporated into dna (Rubini et al., 1960; Monesi, 1962 fig. 4 ). One reason for this and other discrepancies between the two reports is the different precursor used. probably is degraded at a considerably slower rate than thymidine-methyl-3H and, hence, is available for incorporation several days after injection (Sirlin, 1958 (Levi, Rogers, Bentzon & Nielsen, 1963; Sirlin & Edwards, 1958) combined with the apparent mixing of spermatozoa during epididymal transit may preclude resolution of the multimodal distribution of grain count in a series of ejaculates. Examination of seminiferous tubules sug¬ gested that these 'waves' of progressively less active spermatozoa follow at intervals of 2 to 4 days.
